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PROBLEM TO BE SOLVED: To realize a valve 
opening/closing timing control device which is 
small- sized and has a simple structure without 
the necessity of a seal member. 
SOLUTION*. The width of a receiving groove 
part 23 is set wider than that of a retraction 
groove part 34. A clearance d between a rotation 
transmitting member 3 for forming a hydraulic 
fluid chamber R0 and the sliding contact part of 
a rotary member 2 is set to 150 um or less. 
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[Claim(s)] 

[Claim 1] The rotation member for valve-opening close attached to an internal 
combustion engine's cy Under head free [ rotation ], said rotation member pair " 
. carrying out - the predetermined range - relativity - with the rotation transfer 
member with which it is attached pivotable and which the rotational motion force from 
a crankshaft is delivered The vane prepared in either said rotation member or said 
rotation transfer member, The actuation oil pressure room which is formed between 
said rotation member and said rotation transfer member, and is bisected by said vane in 
the oil sac for tooth lead angles, and the oil sac for lags, The 1st and 2nd fluid passages 
which carry out the feeding and discarding of the hydraulic oil to said object for tooth 
lead angles, and the oil sac for lags, respectively, The evacuation slot in which the lock 
member of the shape of a plate which was formed in said rotation transfer member or 
said rotation member, and was energized towards said rotation member or said rotation 
transfer member with the spring is held, The acceptance slot where the head of said lock 
member is absorbed when it is formed in said rotation member or said rotation transfer 
member and the relative position of said rotation member and said rotation transfer 
member is in agreement by the position, The valve timing control unit characterized by 
setting up the width of face of said acceptance slot more widely than the width of face of 
an evacuation slot in the valve timing control unit which is equipped with the 3rd fluid 
passage which carries out the feeding and discarding of the hydraulic oil to this 
acceptance section, and controls the closing motion stage of an internal combustion 
engine's inlet valve or an exhaust valve. 

[Claim 2] The valve timing control unit according to claim 1 characterized by narrowing 
width of face of said lock member in 0.2 to 0.8mm to the width of face of said acceptance 
slot. 

[Claim 3] The rotation member for valve-opening close attached to an internal 
combustion engine's cylinder head free [ rotation ], said rotation member pair - 
carrying out - the predetermined range - relativity — with the rotation transfer 
member with which it is attached pivotable and which the rotational motion force from 
a crankshaft is delivered The vane prepared in either said rotation member or said 
rotation transfer member, The actuation oil pressure room which is formed between 
said rotation member and said rotation transfer member, and is bisected by said vane in 
the oil sac for tooth lead angles, and the oil sac for lags, The 1st and 2nd fluid passages 
which carry out the feeding and discarding of the hydraulic oil to said object for tooth 
lead angles, and the oil sac for lags, respectively, The evacuation slot in which the lock 
member which was formed in said rotation transfer member or said rotation member, 
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and was energized towards said rotation member or said rotation transfer member with 
the spring is held, The acceptance slot where the head of said lock member is absorbed 
when it is formed in said rotation member or said rotation transfer member and the 
relative position of said rotation member and said rotation transfer member 
synchronizes with a predetermined phase, In the valve timing control unit which is 
equipped with the 3rd fluid passage which carries out the feeding and discarding of the 
hydraulic oil to this acceptance section, and controls the closing motion stage of an 
internal combustion engine's inlet valve or an exhaust valve The valve timing control 
unit characterized by setting to 150 micrometers or less the clearance between the slide 
contact sections of said rotation transfer member which forms an actuation oil pressure 
room, and said rotation member. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] This invention relates to the valve timing control unit which controls the 
closing motion stage of an internal combustion engine's induction-exhaust valve. 
[0002] 

[Description of the Prior Art] What is indicated by JP,2001-3716,A is known as this 
kind of a valve timing control unit. 

[0003] the rotation member by which this equipment is connected with the cam shaft 
for valve-opening close, and one, and a rotation member — the predetermined range 
— relativity — it has the rotation transfer member with which it is attached pivotable 
and which the rotational motion force from a crankshaft is delivered. By the vane 
attached in the rotation member, the oil sac formed in the rotation transfer member is 
bisected to the oil sac for tooth lead angles, and the oil sac for lags. And it is the 
configuration of rotating a rotation member and the rotation transfer member of each 
other by the 1st and 2nd fluid passages which carry out the feeding and discarding of 
the hydraulic oil, respectively preparing for the object for tooth lead angles, and the oil 
sac for lags, and carrying out the feeding and discarding of the hydraulic oil to each oil 
sac. Furthermore, the evacuation section which holds the lock member energized 
towards the rotation member by the spring in a rotation transfer member is formed, 
and when a relative position with a rotation transfer member turns into a position to a 
rotation member, the acceptance section in which the head of a lock member is 
inserted is formed. He is trying for it to come out to carry out fitting of a lock member 
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and the acceptance section, and to lock a rotation transfer member to a rotation 
member. 

[0004] It does not restrict that the actuation oil pressure room of such a valve timing 
control unit will be in the condition of filling up only with hydraulic oil, but air is usually 
intermingled, for this reason, a rotation transfer member and a rotation member — 
relativity — in connection with the load effect of a cam shaft etc., a rotation transfer 
member and a rotation member are rotated in the condition that the pivotable lock 
member is not inserted in the acceptance section, being mutually accompanied by 
vibration. When a rotation transfer member and a rotation member become a 
predetermined relative position in such the condition, the thickness of the lock 
member head of a monotonous configuration is fabricated with the configuration of 
the conventional technique so that it may become narrow in a taper configuration, so 
that the head of a lock member can insert in the acceptance section. 
[0005] When oil pressure which operates a lock member is carried out in addition, the 
seal member for securing this oil pressure has composition arranged at the both sides 
of a lock member. 
[0006] 

[Problem(s) to be Solved by the Invention] However, conventionally which is 
described above, with a configuration, since the point of the lock member currently 
fabricated by the taper configuration section is not supported in the evacuation 
section, it needs to set up the evacuation section for a long time. Moreover, since the 
evacuation section needs to be equipped with the function which carries out the seal 
of the oil pressure to a lock member on the side face on which it slides, it is necessary 
to set it up for a long time. Therefore, there is a problem which a valve timing control 
unit enlarges in the direction of a path. Moreover, a foreign matter tends to intervene 
in the taper configuration section, and poor actuation may be caused. 
[0007] Moreover, conventionally which is described above, with the configuration, it is 
necessary to arrange a seal member on both sides of a lock member, the increment in 
the number of components is caused, and the configuration is complicated. For this 
reason, there is a problem which a manufacturing cost raises. 

[0008] For this reason, the technical problem of this invention is small, and is realizing 
the easy valve timing control unit of a configuration of not needing a seal member. 
[0009] 

[Means for Solving the Problem] The 1st technical means made in order to solve the 
above-mentioned technical technical problem The rotation member for valve-opening 
close attached to an internal combustion engine's cylinder head free [ rotation ], said 
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rotation member pair — carrying out — the predetermined range — relativity — with 
the rotation transfer member with which it is attached pivotable and which the 
rotational motion force from a crankshaft is delivered The vane prepared in either said 
rotation member or said rotation transfer member, The actuation oil pressure room 
which is formed between said rotation member and said rotation transfer member, and 
is bisected by said vane in the oil sac for tooth lead angles, and the oil sac for lags, 
The 1st and 2nd fluid passages which carry out the feeding and discarding of the 
hydraulic oil to said object for tooth lead angles, and the oil sac for lags, respectively, 
The evacuation slot in which the lock member of the shape of a plate which was 
formed in said rotation transfer member or said rotation member, and was energized 
towards said rotation member or said rotation transfer member with the spring is held, 
The acceptance slot where the head of said lock member is absorbed when it is 
formed in said rotation member or said rotation transfer member and the relative 
position of said rotation member and said rotation transfer member is in agreement by 
the position, In the valve timing control unit which is equipped with the 3rd fluid 
passage which carries out the feeding and discarding of the hydraulic oil to this 
acceptance section, and controls the closing motion stage of an internal combustion 
engine's inlet valve or an exhaust valve, it is having set up the width of face of said 
acceptance slot more widely than the width of face of an evacuation slot. 
[0010] According to this means, even if the plate of thickness fixed to a tip 
constitutes a lock member, fitting to an evacuation slot becomes possible. 
[0011] furthermore, the 2nd technical means which this invention devised in order to 
solve the above-mentioned technical problem — the 1 st means — in addition, it is 
narrowing width of face of said lock member in 0.2 to 0.8mm to the width of face of 
said acceptance slot. 

[0012] According to this means, even if the plate of thickness fixed to a tip 
constitutes a lock member, fitting to an evacuation slot is secured with high 
dependability also under the conditions which vibration joins. 

[0013] Furthermore, the 3rd technical means made in order to solve the 
above-mentioned technical technical problem The rotation member for valve-opening 
close attached to an internal combustion engine's cylinder head free [ rotation ], said 
rotation member — receiving — the predetermined range — relativity — with the 
rotation transfer member with which it is attached pivotable and which the rotational 
motion force from a crankshaft is delivered The vane prepared in either said rotation 
member or said rotation transfer member, The actuation oil pressure room which is 
formed between said rotation member and said rotation transfer member, and is 
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bisected by said vane in the oil sac for tooth lead angles, and the oil sac for lags, The 
1st and 2nd fluid passages which carry out the feeding and discarding of the hydraulic 
oil to said object for tooth lead angles, and the oil sac for lags, respectively, The 
evacuation slot in which the lock member which was formed in said rotation transfer 
member or said rotation member, and was energized towards said rotation member or 
said rotation transfer member with the spring is held, The acceptance slot where the 
head of said lock member is absorbed when it is formed in said rotation member or 
said rotation transfer member and the relative position of said rotation member and 
said rotation transfer member synchronizes with a predetermined phase, In the valve 
timing control unit which is equipped with the 3rd fluid passage which carries out the 
feeding and discarding of the hydraulic oil to this acceptance section, and controls the 
closing motion stage of an internal combustion engine's inlet valve or an exhaust valve, 
it is having set to 150 micrometers or less the clearance between the slide contact 
sections of said rotation transfer member which forms an actuation oil pressure room, 
and said rotation member. 

[0014] The oil pressure which operates a lock member by this configuration without 

needing a seal member can be maintained now. 

[0015] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained with reference to a drawing. 

[0016] The valve timing control unit 1 shown in drawing 1 thru/or drawing 6 has the 
rotation member 2 for valve-opening close which consists of internal Rota 20 
attached to the point of the cam shaft 10 supported by an internal combustion 
engine's cylinder head 100 free [ rotation ] and a cam shaft 10 in one. Moreover, the 
valve timing control unit 1 has the rotation transfer member 3 which consists of 
external Rota 30 attached so that relative rotation may be attained in the 
predetermined range to internal Rota 20, a front plate 40, and the rear plate 50. The 
timing sprocket 31 prepared in one is formed in the periphery of external Rota 30. 
Furthermore, it has internal Rota 20, the torsion spring 60 attached between front 
plates 40, the vane 70 of four sheets attached to internal Rota 20, the lock plate 80 
( drawing 2 ) attached to external Rota 30. 

[0017] it is shown in the timing sprocket 31 as a cam-shaft hand of cut through a 
crank sprocket and a timing chain as everyone knows at drawing 2 from the 
crankshaft which omitted illustration — the rotational motion force is transmitted 
clockwise. 

[0018] A cam shaft 10 has the cam (illustration abbreviation) of the common 
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knowledge which opens and closes an inlet valve (illustration abbreviation), and the 
tooth-lead-angle path (the 1st fluid passage) 11 and the lag path (the 2nd fluid 
passage) 12 which extend in the shaft orientations of a cam shaft 10 are established in 
the interior of a cam shaft 10. The tooth-lead-angle path 1 1 is connected to the 1st 
connection port 201 of a change-over valve 200 through the connecting path 16 
established in the path 71 and the circular sulcus 14, and the cylinder head 100 of the 
direction of a path established in the cam shaft 10. Moreover, the lag path 12 is 
connected to the 2nd connection port 202 of a change-over valve 200 through the 
connecting path 15 established in the path 72 and the circular sulcus 13, and the 
cylinder head 100 of the direction of a path established in the cam shaft 10. 
[0019] A change-over valve 200 is the thing of the common knowledge which makes it 
resist and move to the spring which does not illustrate spool 204 by energizing to the 
solenoid 203. At the time of the un-energizing, while the supply port 206 connected to 
the oil pump 205 driven with an internal combustion engine is open for free passage in 
the 2nd connection port 202, it is constituted so that the 1 st connection port 201 may 
be open for free passage in the discharge port 207. Moreover, at the time of 
energization, as shown in drawing 1 , while a supply port 206 is open for free passage 
in the 1st connection port 201, it is constituted so that the 2nd connection port 202 
may be open for free passage in the discharge port 207. For this reason, at the time of 
un-energizing [ of a change-over valve 200 ], hydraulic oil (oil pressure) is supplied to 
the lag path 12, and it has the composition that hydraulic oil (oil pressure) is supplied 
to the tooth-lead-angle path 1 1 , at the time of energization. A change-over valve 200 
changes the rate of energization per unit time amount, and not energizing, and duty 
control is carried out. For example, if it controls by duty ratio 50 %, the 1st and 2nd 
ports 201,202, supply, and the discharge port 206,207 will be in the condition that it is 
not mutually open for free passage at all. 

[0020] Internal Rota 20 has fixed in one to the cam shaft 10 with the anchoring bolt 91 . 
Moreover, as shown in drawing 2 , four vane slots 21 and acceptance slots 22 are 
formed in internal Rota 20. Moreover, the path of two or more hydraulic oil which 
consists of the 1st three fluid passage 23 which extends in the direction of a path, one 
hydraulic oil slot 23a, the 2nd four fluid passage 24, and the 3rd one fluid passage 25 
that makes the tooth-lead-angle path 1 1 open the pars basilaris ossis occipitalis of 
the acceptance slot 22 for free passage is established in internal Rota 20. 
[0021] As shown in drawing 2 , a vane 70 is inserted in each vane slot 21 , and the vane 
70 is arranged movable in four actuation oil pressure rooms R0 formed between 
external Rota 30 mentioned later and internal Rota 20 so that the actuation oil 
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pressure room RO may be divided into the oil sac R1 for tooth lead angles, and the oil 
sac R2 for lags, respectively. Flat spring 73 ( drawing 1 ) is arranged between the pars 
basilaris ossis occipitalis of the vane slot 21, and the base of a vane 70, and it is 
attached in the vane slot 21 movable so that each of each vane 70 of four sheets may 
be extruded in the direction of a path. 

[0022] In the acceptance slot 22, when the relative position of the condition 10 shown 
in drawing 2 , i.e., a cam shaft, internal Rota 20, and external Rota 30 is in agreement 
by the position (the maximum lag location), 80d of heads of the plate-like lock plate 80 
attached in external Rota 30 movable carries out specified quantity devotion so that it 
may mention later, and rotation of external Rota 30 and internal Rota 20 is constituted 
possible [ a lock ]. Width of face of H and the acceptance slot 22 is set to I for the 
thickness of a lock plate 80 so that it may expand to drawing 4 and may be shown. And 
the result of having investigated how the level of the tap tone generated when the 
incidence rate of a fitting mistake and lock plate 80 to the acceptance slot 22 of a lock 
plate 80 contact the acceptance slot 22 for each other after fitting by the relation 
between width of face I and thickness H having changed is shown in drawing 6 . If 
thickness H makes it smaller than width of face I 0.2mm or more so that this drawing 6 
may show, generating of a fitting mistake will be lost. However, tap tone level 
increases as both difference becomes large. Therefore, it turns out that what is 
necessary is just to select in the range in which both difference which becomes below 
the threshold value of a permission tap tone becomes less than 0.8mm. 
[0023] special to a taper etc. in the part absorbed in the acceptance slot 22 of a lock 
plate 80, if the thickness of the lock plate 80 to the width of face of the acceptance 
slot 22 is set up in this range — without processing it, even if constituted from fixed 
thickness, a good fitting property and small tap tone level can be realized. 
[0024] As shown in drawing 2 , it has the composition that the feeding and discarding 
of the hydraulic oil (oil pressure) are carried out through the lag path 12 and the 2nd 
fluid passage 24 in four oil sacs R2 for lags divided and formed of each vane 70. 
Moreover, to three of four oil sacs R1 for tooth lead angles, it has the composition 
that the feeding and discarding of the hydraulic oil (oil pressure) are carried out 
through the tooth-lead-angle path 1 1 and the 1 st fluid passage 23. When the hydraulic 
oil (oil pressure) from the 3rd fluid passage 25 established in the pars basilaris ossis 
occipitalis of the acceptance slot 22 is supplied to other one oil sac R1 for tooth lead 
angles to a lock plate 80 and a lock plate 80 moves, it is constituted so that feeding 
and discarding may be made possible through hydraulic oil slot 23a which connects 
the 3rd fluid passage 25 and the oil sac R1 for tooth lead angles. Thus, the 1st fluid 
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passage 23 is not formed to one oil sac R1 for tooth lead angles, but the configuration 
of a fluid passage is simplified by making the 3rd fluid passage 25 serve a double 
purpose, and it is made the configuration which can be manufactured cheaply. 
[0025] The annular front plate 40 and the rear plate 50 are joined to the both sides of 
the shaft orientations of external Rota 30, and it is attached to them in one with four 
connection bolts 92. And external Rota 30 and internal Rota 20 are mutually pivotable 
in the include-angle range specified as mentioned above with the vane 70 which 
moves in the actuation oil pressure room R0, and a lock plate 80. 
[0026] The timing sprocket 31 is formed in the periphery of the shaft-orientations 
edge to which the rear plate 50 of external Rota 30 is joined at one. Moreover, it is 
formed in the inner circumference of external Rota 30 so that five heights 33 may 
project towards the method of the inside of the direction of a path, respectively to a 
hoop direction. The inner skin of these heights 33 has touched so that it may slide on 
the peripheral face of internal Rota 20, and bearing of the rotation of external Rota 30 
is made free to internal Rota 20. The spring hold hole 35 which holds the coiled spring 
81 which is open for free passage with the evacuation slot 34 which holds a lock plate 
80 between two heights 33 among five heights 33, and the evacuation slot 34, and 
energizes a lock plate 80 to the method of the inside of the direction of a path is 
formed. Moreover, four actuation oil pressure rooms R0 mentioned above are formed 
among each of these five heights 33. 

[0027] As mentioned above, the lock plate 80 plate-like by fixed thickness is 
prolonged for a long time in the shaft orientations of external Rota 30, and is arranged. 
When internal Rota 20 and external Rota 30 are in a lock condition, the load which 
joins a lock plate 80 can be received from internal Rota 20 on the wall surface of the 
evacuation slot 34. When a lock plate 80 evacuates to the evacuation slot 34, the lock 
plate 80 of fixed thickness is certainly supported by the wall surface of the evacuation 
slot 34 also in the process extruded so that it may get into the acceptance slot 22 
from the evacuation slot 34. Compared with the lock plate which formed the tip in the 
shape of a taper like the example of the conventional technique quoted at the 
beginning, reinforcement can be secured more advantageously. 

[0028] The torsion spring 60 stops an end to a front plate 40, stops the other end to 
internal Rota 20, and is attached, and it is prepared in consideration of the friction 
resultant force over external Rota 30, the front plate 40, and the rear plate 50 of each 
vane 70. That is, the torsion spring 60 is energizing internal Rota 20 to the 
tooth-lead-angle side (clockwise rotation of drawing 2 ) to external Rota 30, a front 
plate 40, and the rear plate 50. Therefore, it has the composition that improvement in 
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the actuation responsibility by the side of the tooth lead angle of internal Rota 20 is 
achieved. 

[0029] As shown in drawing 4 , coiled spring 81 is arranged so that a lock plate 80 may 
be pushed into the spring hold hole 35 at the core side of the direction of a path of 
external Rota 30. The spring hold hole 35 was open for free passage with the exterior 
of external Rota 30 through the free passage hole 36, always made back pressure of a 
lock plate 80 atmospheric pressure, and has guaranteed the smooth actuation. 
Moreover, the configuration which makes delay of migration of a lock plate 80 min is 
taken by securing more greatly than the cross section of the 3rd fluid passage 25 the 
cross section of the spring hold hole 35 and the free passage hole 36. 
[0030] As shown in drawing 4 , the oil pressure which acts so that a lock plate 80 may 
be extruded from the acceptance slot 22 is supplied from the 3rd fluid passage 25. 
The seal of the one side in which this oil pressure has hydraulic oil slot 23a is carried 
out by the vane 70, and the other side has composition in which a seal is carried out 
by slit d with the slide contact side of the periphery of internal Rota 20, and heights 33. 
The relation of the oil pressure which acts on Clearance d and a lock plate 80 at 
drawing 7 is shown. Based on this test result, by constituting Clearance d in 150 
micrometers or less, it constitutes so that oil pressure required in order to operate a 
lock plate 80, without preparing a special seal can be secured. 

[0031] Drawing 5 shows the relation between the width of face a of external Rota 30, 
the width of face b of internal Rota 23, and the width of face c of a lock plate 80. 
Hydraulic oil needs to set up such width of face with sufficient balance, in order to 
flow out of a part with least flow resistance. For this reason, with the configuration of 
this invention, width of face of the width of face c of the lock plate 80 with thin 
thickness was made larger than the width of face b of internal Rota 23, and the part 
into which hydraulic oil focuses and flows is lost. Of course, the width of face a of 
external Rota 30 is larger than each width of face b and c, and internal Rota 23 and a 
lock plate 80 suppose that it is smoothly pivotable. 

[0032] Furthermore, as shown in drawing 5 , the tip of 80d of heads of a lock plate 80 
is formed in the straight-line configuration to the right-and-left edge shown by 
drawing 5 . Stronger support of the evacuation slot 34 is not only gained by this, but 
the ******** clearance can be made not to do a foreign matter which is connected 
with poor actuation in a corner and the acceptance slot 22. 

[0033] The vane 7 shown in drawing 3 from the condition of the maximum lag location 
shown in rotating relatively so that internal Rota 20 and external Rota 30 may carry 
out a tooth lead angle, i.e., drawing 2 , is the thing to the direction of a tooth lead angle 
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(clockwise rotation) to move. The maximum tooth lead angle is regulated in the 
location where a vane 70 contacts the side face of the method of one of the hoop 
direction of heights 33, and the maximum lag is regulated in the location where 80d of 
heads of a lock plate 80 enters the acceptance slot 22. With this operation gestalt, in 
the location of the maximum lag, although a vane 70 does not contact the side face of 
another side of heights 33, it can also form the location of the acceptance slot 22 so 
that it may contact. 

[0034] An operation of the valve timing control unit 1 of this operation constituted as 
mentioned above is explained. Since the oil pump 205 has stopped and a change-over 
valve 200 is in the condition of not energizing when the internal combustion engine 
has stopped, hydraulic oil (oil pressure) is not supplied to the actuation oil pressure 
room R0. For this reason, internal Rota 20 and external Rota 30 become the maximum 
lag location shown in drawing 2 by the cam friction which works in the direction of a 
lag. And as shown in drawing 4 , 80d of heads of a lock plate 80 gets into the 
acceptance slot 22 of internal Rota 20, and relative rotation of internal Rota 20 and 
external Rota 30 is regulated in the maximum lag location. Since the hydraulic oil (oil 
pressure) supplied from an oil pump is only substantially supplied to the oil sac R2 for 
lags through a connecting path 15, the lag path 12, and a path 24 while the duty ratio 
energized to a change — over valve 200 is small (the rate of the resistance welding time 
to the non-resistance welding time per unit time amount is small), even if it puts an 
internal combustion engine into operation and an oil pump drives, the valve timing 
control unit 1 is maintained by the lock condition. 

[0035] If a tooth lead angle is needed for valve timing, the duty ratio energized to a 
change-over valve 200 will be enlarged by an internal combustion engine's service 
condition, and the location of spool 204 will be switched. The hydraulic oil (oil 
pressure) supplied from an oil pump passes along a connecting path 16, the 
tooth-lead-angle path 11, and the 1st fluid passage 23, or is supplied to the 
acceptance slot 22 from the 3rd path 25, and it passes along it to the hydraulic oil slot 
23, and it is supplied to the oil sac R1 for tooth lead angles. 

[0036] On the other hand, the hydraulic oil (oil pressure) which suited the oil sac R2 
for angles is discharged from the discharge port of a change-over valve 200 through a 
path 24, the lag path 12, and a connecting path 15. Therefore, a lock plate 80 resists 
and moves to a spring 81, and while 80d of the head falls out from the acceptance slot 
33 and the lock of internal Rota 20 and external Rota 30 is canceled, a cam shaft 10, 
internal Rota 20 rotated in one, and each vane 70 carry out relative rotation to 
external Rota 30, and RIA and front plates 40 and 50 at a tooth-lead-angle side 
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(clockwise rotation of drawing 2 ). It shifts to the condition of drawing 3 from the 
condition of drawing 2 , and this relative rotation carries out the tooth lead angle of 
the timing of a cam. By controlling the duty ratio of a control valve 200, a relative 
rotation location can also be stopped in the location of arbitration, for example, the 
mid-position like drawing 3 . 

[0037] If internal Rota 20 and external Rota 30 carry out relative rotation more than 
the specified quantity after 80d of heads of a lock plate 80 falls out from the 
acceptance slot 22, as shown in drawing 6 , the free passage of a path 25 and the 
acceptance slot 22 will be intercepted, and vibration of the lock plate 80 by pulsation 
of hydraulic oil (oil pressure) will be prevented. After the lock plate 80 has fallen out 
from the acceptance slot 22, if the duty ratio energized to a change-over valve 200 is 
made small, while being able to supply hydraulic oil (oil pressure) to each oil sac R2 for 
lags, hydraulic oil can be discharged from each oil sac R1 for tooth lead angles. It can 
follow, for example, a stepless story can be made to carry out relative rotation of 
internal Rota 20 and each vane 70 from the location of drawing 3 to external Rota 30, 
both the plates 40, and 50 grades in the location of the location of drawing 4 to 
drawing 3 at a lag side (counterclockwise rotation of drawing 2 ) to the location of 
drawing 2 . 
[0038] 

[Effect of the Invention] A lock plate is constituted in tabular [ of fixed width of face ], 
support becomes possible in a short evacuation slot, and it comes to be able to make 
a valve timing control unit small in the valve timing control unit of a configuration of 
having set up the width of face of an acceptance slot as mentioned above more widely 
than the width of face of an evacuation slot. 

[0039] Moreover, by constituting so that the clearance between the slide contact 
sections of the rotation transfer member which forms an actuation oil pressure room, 
and a rotation member may be set to 150 micrometers or less, the oil pressure which 
acts on a lock plate can be secured without using a seal member, and a valve timing 
control unit easy [ a configuration ] and cheap can be realized now. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing of longitudinal section of the valve timing control unit 
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according to the gestalt of operation of this invention, and is a cross section in the 
part shown in drawing 2 . 

[Drawing 2] It is in the maximum lag condition of a valve timing control unit, and the 
B-B cross section in drawing 1 is shown. 

[Drawing 3] It is in the middle tooth-lead-angle condition of a valve timing control unit, 

and the B~B cross section in drawing 1 is shown. 

[Drawing 4] It is the enlarged drawing of D part in drawing 2 . 

[Drawing 5] The D-D cross section in drawing 4 is shown. 

[Drawing 6] It is the graph which shows the incidence rate and tap tone level of the 
fitting mistake of a lock plate to the difference of width of face I and thickness H. 
[Drawing 7] It is the graph which shows the oil pressure which acts on the lock plate 
to Clearance d. 
[Description of Notations] 

2 Rotation Member 

3 Rotation Transfer Member 

22 Acceptance Slot 

23 1st Fluid Passage 

24 2nd Fluid Passage 

25 3rd Fluid Passage 
34 Evacuation Slot 
70 Vane 

80 Lock Member (Lock Plate) 

81 Spring (Coiled Spring) 
100 Cylinder Head 

R0 Actuation oil pressure room 
R1 Oil sac for tooth lead angles 
R2 Oil sac for lags 
d Clearance 
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